Abstract-Nowadays, the increase of using vehicles on the roads may impose several issues in delivering emergency help during an accident of which may threaten human lives involved greatly. During the accident, many people may lose their lives because of the delayed medical services, or the ambulance is stuck in traffic jam, and accident victims might die while waiting for the first aid kits and medical assistance. In this work, we propose a solution in providing the medical assistance and first aid kits before the arrival of the ambulance, coined as ECBA (Everyone Can be Ambulance). ECBA system is a software and a hardware system that works together for accident detection, report and medical assistance system. It is designed to provide automatic accident reporting system and to save people's lives.
I. INTRODUCTION
Transportation is one of the most important needs in our daily life and it has made our work much easier. In today's world, as the population increases day by day, the number of vehicles increases too. The latter results in more traffic jam which eventually lead to possible accidents. The transportations that are facilitating our lives can cause disasters to many of us and even kill us through accidents. Nobody wants to counter an accident but it is an unforeseen and an unplanned event or a circumstance. Drivers cannot avoid accidents but with the use of the technology and current developments, we can help to reduce the amount of death that occurs during accidents due to the shortage and delay of the first medical aid, or the delay of the ambulance because of the traffic jam.
Road traffic injuries are the leading cause of death among young people aged 15-29 years and cost countries 1-3% of the gross domestic product (GDP). If no action is taken, road traffic crashes are predicted to result in the deaths of around 1.9 million people annually by 2020. [1] . According to the International Road Federation, Geneva Programme Centre reported that approximately 2.4 million people have died in road accidents across the world, with a yearly record of 1.3 million deaths and daily record of 3,000 deaths [3] . The challenge that is being faced is that the medical help could not arrive on time to the accident location which leads to the death of the car accident's victims. All the studies and the technology that have been done to overcome this issue were just an accident reporting system and detecting the accident location and sending out its longitude and latitude to a programmed SIM card number using GSM module [8] .
However, the problem of medical help (ambulance) not arriving on time is not solved yet with the accident detecting systems, due to the traffic jam, and death caused by the accidents still occurs. In this work, we develop ECBA (Everyone Can be Ambulance) medical system, which utilizes Internet of Things (IoT), a system that can be used in accident detection, reporting system and delivering medical kit on time to the accident victim.
II. METHODOLOGY
The scope of this project is in an urban area where there are a lots of cars that will make it difficult for emergency treatment to arrive on time.The project scope of ECBA is divided into three main parts as shown in the figure below. The hardware system is a programmed circuitry on a microcontroller and it comprises of three main parts:
-Detecting the collision of the accident using a smart sensor. The circuitry is controlled by a microcontroller using arduino board connected to bluetooth and wifi module to connect the system to the phone app, which is programed using a set of C/C++ functions.
Fig. 2. Hardware scope chart
The mobile application is a platform used to connect the accident victim's car with the application users, where the ECBA phone app was developed using android studio powered by the IntelliJ platform. The hardware and the mobile applications will be able to provide early medical treatment to the victims of car accidents. This working mechanism defies the principles of IoT. Moreover, this system is done by equipping cars with a medical kit. Medical kit will consist of essential elements that can ensure the safety of the crash victims and provide them with basic treatments that could save their lives until the ambulance with the professional treatment arrives. The purpose of this tool is to provide early medical treatment to victims in car accident to prevent death. This medical kit should be placed inside the cars in order to help the car involved in the accident while waiting for ambulance. This medical kit consists of built in system that make an impact during the car accident.
When an accident takes place, ECBA system will be able to sense the accident. Other cars that have the medical kit will be alerted through the ECBA app to provide help to the victims by using ECBA medical kit equipment.
On the other hand, ECBA app will be used , where users of this app will be categorized under two categories, one is accident reporter and the other is the help giver. When the system detects an accident, there will be a notification given to the nearest 100 app users where they will also be having the ECBA medical kit in their cars. They will be able to help once the help giver agrees to provide help using the app and his/her personal details will be sent to the nearest hospital at which the medical officer in the hospital will have a direct phone call with the help giver to guide him/her while sending the ambulance. The help giver will be directed to the accident venue using waze.
When there is an accident in a given area and there is an absence of coverage or the system does not work for any reasons, the sensor detection system cannot activate the mobile application system. Anyone who notices the accident can report its location by using mobile application system where a report accident tab is provided on the screen. The workflow of ECBA shown in figure 3 below.
Fig. 3. ECBA flow chart system
The system flow chart shows the steps and processes which are taken to run the application. The project is composed of 3 parts which are hardware, software and medical kit. Hardware is the sensor which is embedded with an air bag system constantly connected via Bluetooth to user's phone which is installed the ECBA app. The system will be triggered when an accident is occurred. The user's phone will automatically send the location of the accident spot in latitude and longitude to ECBA server. A medical department will control the server and once any accidents are detected, they will be able to send the ambulance immediately and do some preparation to save the victims. At the same time, the nearby users of the ECBA app will detect and get the notification to ask for help. When they accept the request, the app will navigate them to the accident location. The medical kit consists of nebulizer, cervical colar brace, rubber band and some medical items for minor injuries. The nebulizer is used to supply oxygen for the victims' breathing difficulties to prevent the insufficiency of oxygen. The function of cervical colar is to protect the neck while rubber band can reduce the bleeding. The nearby users with medical kit might be able to give the first aid according to the instructions given by the medical department through call or video call to victims at critical timing to save their life.
III. RESULT
IoT concept is used to develop ECBA, where the system is a web-based platform system. This provides an automatic and an effective way of spreading critical information and presenting data of the accident occurred at a specified time and location. The developed system is connected to the server and it is tested in real life senario. It has successfully reported an accident which has been detected automatically, sent a notification to the application users and to a hospital system. Figure 5 and 6 shows the results of the system. The prototype has successfully showed the correct longtiude and latitude of the accident that was simulated during the experiment. Shown in figure 7 is the pop up notification sent to users informing them about the exact accident location. Table 1 above shows the comparison of the developed ECBA system with other currently available systems in the market. As it has been mentioned previously that the comparison is made according to 4 aspects, whether the system detects accident, whether the system is connected to the phone application, if it is connected to medical officers through web database and if it provides medical kit. As it is shown above, that ECBA supports all the 4 categories while other systems support only one category which is to detect the accident but not making report to the related authorities.
IV. CONCLUSION
Realizing the automation of accident detection and reporting system that comes with first medical kit will solve the issue of accident detection, tracking, reporting and providing the first medical treatment. As an overall conclusion, it is believed that if ECBA is properly implemented in real life, this system will save the human lives. The result from the experiment shows that the system can be implemented in real life. The ECBA has incorporates more features than other alternative systems where ECBA is an IoT system that connects phone application with web based data.
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